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Garmin Montana 650t 
Open Sky with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Garmin Montana 650t 
Antenna: Internal 

GPS Condition : 
Open Sky with Motion 

LTE Condition: 
1670-1680 MHz LTE .(Downlink) 
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• • • 
Garmin Montana 650t 
Condition: Impaired GPS Signal with Motion 

1526-1536 MHz Downlink 1627.5-1637.5 MHz Uplink 1646.5-1656.5 MHz Uplink 1670-1680 MHz Downlink 
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• • • 
Garmin Montana 650t 
Impaired GPS Signal with Motion I GPS Only (No LTE Signal) 

Device Category: GLN 
Key Performance Indicator: 25 
Mean Position Error 20 (m) 
(3-minute averaging w indow) 
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• • • 
Garmin Montana 650t 
Impaired GPS Signal with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 25 
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• • • 
Garmin Montana 650t 
Impaired GPS Signal with Motion I 1627.5-1637.5 MHz LTE (Uplink) 

Device Category: GLN 
Key Performance Indicator: 25 

Mean Position Error 20 (m) 
(3-minute averaging window) 
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• • • 
Garmin Montana 650t 
Impaired GPS Signal with Motion I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Garmin Mont ana 650t 
Antenna: Internal 

GPS Condition : 
Impaired GPS Signa l with Motion 

LTE Condition : 
1646.5-1656.5 MHz LTE (Uplink) 

• Mean Position Error 2D (m) 

• Mean C/No (dB-Hz) 

& No. of Satellites Received 

Roberson and Associates, LLC 

Position Error and C/N0 at Various LTE Power Levels 
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• • • 
Garmin Montana 650t 
Impaired GPS Signal with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 2S 
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• • • 
Garmin Montana 650t 
Condition: Open Sky (Static) 

1526-1536 MHz Downlink 1627.5-1637.5 MHz Uplink 1646.5-1656.5 MHz Uplink 1670-1680 MHz Downlink 
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• • • 
Garmin Montana 650t 
Open Sky (Static) I GPS Only (No LTE Signal) 

Device Category: GLN 
Key Performance Indicator: 25 
Mean Position Error 20 (m) 
(3-minute averaging window) 
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• • • 
Garmin Montana 650t 
Open Sky (Static) I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Garmin Montana 650t 
Antenna: Inte rnal 

GPS Condition: 
Open Sky (Static) 

LTE Condition: 
1526-1536 M Hz LTE (Downlink) 
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• • • 
Garmin Montana 650t 
Open Sky (Static) I 1627.5-1637.5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging w indow) 

Device: Garmin Montana 650t 
Antenna : Interna l 

GPS Condition: 
Open Sky (Static) 

LTE Condition: 
1627.5-1637.S M Hz LTE (Uplink) 
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• • • 
Garmin Montana 650t 
Open Sky (Static) I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 2S 
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(3-minute averaging window) 
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• • • 
Garmin Montana 650t 
Open Sky (Static) I 1670-1680 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 25 

Mean Position Error 2D (m) 
(3-minute averaging window) 
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• • • 
Garmin eTrex 
Open Sky with Motion I GPS Only (No LTE Signal) 

Device Category: G LN 
Key Performance Indicator: 

Mean Position Error 2D (m) 
(3-minute averaging window) 

Device: Garmin eTrex 
Antenna: Internal 

GPS Condition: 
Open Sky with Motion 

LTE Condition: 
GPS Only (No LTE Signal) 
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• • • 
Garmin eTrex 
Open Sky with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 {m) 
(3-minute averaging window) 

Device: Garmin eTrex 
Antenna : Internal 

GPS Condition : 
Open Sky with Motion 

LTE Condition: 
1526-1536 MHz LTE {Downlink) 

• Mean Position Error 20 (m) 

• Mean C/No (dB-Hz) 

& No. of Satellites Received 
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• • • 
Garmin eTrex 
Open Sky with Motion I 1627.5-1637.5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 2D (m) 
(3-minute averaging window) 

Device: Garmin eTrex 
Antenna: Internal 

GPS Condition: 
Open Sky with Motion 

LTE Condition: 
1627.5-1637.5 MHz LTE (Uplink) 
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• • • 
Garmin eTrex 
Open Sky with Motion I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Garmin eTrex 
Antenna: Internal 

GPS Condition: 
Open Sky with Motion 

LTE Condition: 
1646.5-1656.5 MHz LTE (Uplink) 

•Mean Position Error 20 (m) 

•Mean C/No (dB-Hz) 

A. No. of Satellites Received 
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Position Error and C/N0 at Various LTE Power Levels 
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• • • 
Garmin eTrex 
Open Sky with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Garmin eTrex 
Antenna: Internal 

GPS Condition: 
Open Sky with Motion 

LTE Condition: 
1670-1680 MHz LTE (Downlink) 

•Mean Position Error 20 (m) 

•Mean C/No (dB-Hz) 

.& No. of Satellites Received 

Roberson and Associates, LLC 

Position Error and C/N0 at Various LTE Power levels 
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• • • 
Garmin eTrex 
Condition: Impaired GPS Signal with Motion 

1526-1536 MHz Downlink 1627.5-1637.5 MHz Uplink 1646.5-1656.5 MHz Uplink 1670-1680 MHz Downlink 
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when tested with an impaired GPS signal 
with motion. 

Roberson and Associat es, LLC 

120 

3·o dB .. • .. N I ... ct' . - .·: m : .. ,~;: · ·;, ,, . .,,· .... ·:-,,., :· , o .mpa · ,.. .c._ ...... ··~ .. , 
1 ' 

No Impact· 

E 25 

0 
N 20 .... 
0 .... .... 15 w 
c 
0 10 :e 
"' 0 
0.. 
c 5 .,, 
Q.I 

~ 0 

- 25 .s 
~ 20 
.... 
0 

ib 15 
c 
.g 10 
·v; 
~ 5 
c .,, 
Q.I 0 
~ 

1526-1536 MHz LTE 

•• 4 •• 4 - -

·~ •• 1• 
-80 -70 -60 -50 -40 -30 -20 -10 

1646.5-1656.5 MHz LTE 

• -•4 ae~ ~·4 •• -- ~ 

I I 

-80 -70 -60 -50 -40 -30 -20 -10 

LTE Power (dBm) 

25 

20 

15 

10 

s 

0 

25 

20 

15 

10 

5 

0 

1627.5-1637.5 MHz LTE 

• 
1--

•• 4 •• 4 -
0. 4 •• -
-80 -70 -60 -SO -40 -30 -20 -10 

1670-1680 MHz LTE 

4 •• I i. • I •·1 •• -· -
-80 -70 -60 -50 -40 -30 -20 -10 

LTE Power (dBm) 

Appendix A: GLN Devices w ith NMEA Data I 39 



• • • 
Garmin eTrex 
Impaired GPS Signal with Motion I GPS Only (No LTE Signal) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging w indow) 

Device: Garmin eTrex 
Antenna: Internal 

GPS Condition: 
Impaired GPS Signa l with Motion 

LTE Condition: 
GPS Only (No LTE Signal) 

•Mean Position Error 20 (m) 

• Mean C/No (dB-Hz) 

& No. of Satellites Received 
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Position Error and C/N0 Without Any LTE Signal 
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• • • 
Garmin eTrex 
Impaired GPS Signal with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: GLN 
Key Performance Indicator: 25 

Mean Position Error 20 (m) 
(3-minute averaging window) 
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• • • 
Garmin eTrex 
Impaired GPS Signal with Motion I 1627.5-1637.5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 25 

Mean Position Error 2D (m) 
(3-minute averaging window) 
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• • • 
Garmin eTrex 
Impaired GPS Signal with Motion I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 25 

Mean Position Error 20 (m) 
(3-minute averaging window) 
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